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SUBCHRONIC STUDY OF 2,4-D IN RATS 

PATHOLOGY SUMMARY 

Microscopic evaluation of kidneys from 50 male and 50 female 

Fischer 344 rats was performed. These rats were on a 1.3-week study to 

evaluate the toxicological potential of technical grade 2,4-

dichlorophenoxyacetic acid (2,4-D) herbicide. Following is the 

experimental design for this study: 

No. of Animals* 
GrouQ No. Male Female Dietary Level 

mg/kg/day 

1 15 15 0 

2 15 15 15 

3 15 15 60 

4 15 15 100 

5 15 15 150 

*Histologic evaluation was performed on only 10 rat~; per sex at each 
dose group. 

The microscopic changes for each kidney eva l1Jated are presented 

in the Histopathology Incidence Tables. All lesions are summarized by 

sex and treatment group and presented in the Summary Incidence Tables. 
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RESULTS 

Compound-related hi stomorpho logic alterations were noted in the 

kidneys of both male and female rats in a dose-related manner. These 

lesions occurred in the outer stripe of the outer medulla, occasionally 

extending as medullary rays into the cortex proper. These lesions 

consisted of an increased number of cells in various tubules arranged 

more or less at regular intervals around the perimeter of this area. The 

term multifocal tubular cell hyperplasia was used for this change. In 

addition, a basophilic tint was present in the cytoplasm of the tubules 

in this area. Lesions occurred more frequently and were more severe in 

male rats than in female rats. 

In the treated male rats, both of these alterations were 

present in nearly all of the animals examined; however, there was a 

definite and dramatic decrease in severity with decreasing dose, 

particularly in female rats receiving 15 mg/kg/day. In high dose males 

(150 mg/kg/day), multifocal tubular cell hyperplasia was graded moderate 

in eight rats and slight in two; tubular basophilia was graded moderate 

in three rats and slight in six. In males receiving 100 mg/kg/day, 

multifocal tubular cell hyperplasia was graded moderate in three rats and 

slight in seven; tubular basophilia was slight in four rats and minimal 

in six. In males receiving 60 mg/kg/day, multifocal tubular cell 

hyperplasia was slight in five rats and minimal in the other five; 

tubular basophilia was slight in two and minimal in seven. In the low 
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dose group (15 mg/kg/day), tubular cell hyperplasia was minimal in all 

but one rat and tubular basophilia was minimal in all 10. 

In female rats, multifocal tubular cell hyperplasia was present 

in nearly all of the rats receiving 60, 100, and 150 mg/kg/day. Tubular 

basophilia was noted in nearly all of the treated rats. ~definite dose 

relationship was evident, similar to that noted in the male rats. In the 

high dose females (150 mg/kg/day), multifocal tubular cell hyperplasia 

was graded slight in seven rats and minimal in three; tubular basophilia 

was slight in five rats and minimal in five. In females receiving 100 

mg/kg/day, multifocal tubular cell hyperplasia and tubular basophil-ia 

were graded minimal in eight rats and slight in one. In females 

receiving 60 mg/kg/day, multifocal tubular cell hyperplasia was graded 

minimal in seven rats and slight in one; tubular basophilia was minimal 

in all 10. In low dose female rats (15 mg/kg/day), minimal tubular cell 

hyperplasia was noted in only one rat and minimal tubular basophilia was 

noted in seven. 

It should be noted that in rats in which basophilia was noted 

to be minimal, variation in staining procedures and conditions may have 

been a factor. In rats in which tubular cell hyperplasia was graded 

minimal, only a few tubules in the affected area were diagnosed as having 

increases in cell number. In some cases, only two or three tubules were 

noted to be affected on the sections of kidneys examined. 

The incidence of pelvic mineralization was also increased in 

treated rats. This lesion was noted in seven of 10 high dose males (150 

- 3 -
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mg/kg/day), one male receiving 100 mg/kg/day, three high close females 

(150 mg/kg/day), five females receiving 100 mg/kg/day, and three females 

receiving 60 mg/kg/day. This lesion was not diagnosed in any of the 

control rats, low dose rats (15 mg/kg/day) or males receiving 60 

mg/kg/day. There was no increase in the incidence of tubular 

mineralization, a lesion seen more frequently in female rats. 

Spontaneous disease lesions and incidental findings were, for 

the most part, typical of the early lesions of chronic nephropathy 

occurring in aging rats. These lesions included interstitial nephritis, 

casts, interstitial fibrosis, and regenerative tubular epithelium. An 

early mesenchymal tumor was diagnosed in one high dose female and 

consisted of strands of embryonic-appearing mesenchyme proliferatin9 

between eKisting tubules and forming a space-occupying area. It should 

be noted that renal mesenchymal tumor tends to be a tumor of the young 

rats with rats over four months being resistant to its formation. Other 

lesions occurring infrequently were pelvic dilatation, tubular 

concretions, tubular pigment, and tubular vacuolization. 

CONCLUSIONS 

Histomorphologic alterations attributable to dietary 

administration of 2,4-0 to Fischer 344 rats were present in the kidneys 

of rats receiving 15, 60, 100, and 150 mg/kg/day. These lesions occurred 

in the outer stripe area of the outer medulla and consisted of multifocal 

tubular cell hyperp 1 asia and tubu 1 ar basophilia. Lesions were more 

- 4 -



• • 
EPL 

EXPERIMENTAL PATHOLOGY LABORATORIES, INC. 

severe and more frequent in males than in females. Lesions occurred in a 

dose-related manner. In females at the lowest dose, only minimal tubular 

basophilia was seen with minimal tubular cell hyperplasia occurring in 

only one rat. Pelvic mineralization was diagnosed only in treated rats 

and was present in the majority of the high dose males examined, in a 

single male receiving 100 mg/kg/day and in three to five females in the 

60, 100. and 150 mg/kg/day groups. 

DAB/au 

£2,~HM a A (/ &@r.aA-! 
DEBORAH A. BANAS, D.V:M., M.S. 
Veterinary Pathologist 

/0 /9 8 9 
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HET K-002372-22 
Terminal Sacrifice 
Male Rat 

!I<IDNEY (NO. EXAMINED) 

Mesenchymal Tumor 

Cast(s) 

Interstitial Fibrosis 

Interstitial Nephritis 

• 

Pelvic Dilatation, Unilateral 

Pelvic Mineralization 

Regenerative Tubular 
-

Jo:pithelium 
--

Tubular Basophilia 

Tubular Cell Hyperplasia, 

Multifocal 
----

Tubular Concretion 

Tubular Mineralization 

Tubular Pigment 

Tubular Vacuolization_ 

-·--· 

---

--··-

---

--

-·-"-

-·-·--

-·--···-

-

--

• SUMMARY INCIDENCE TABLE 

GROUP GROUP GROUP 
1 2 3 

(10) (10) (10) 

7 8 5 

4 1 2 

9 9 7 

10 9 9 

10 9 

10 10 

4 2 5 

1 1 2 

2 4 1 

t 
I-1 

EPLI 
Experimental Pathology Laboratories, Inc. 

G.RQUP GROUP 
4 5 

(10) (10) 

1 2 

3 7 

6 5 

1 

1 7 

4 7 

10 9 

10 10 --
3 3 

2 

1 

1 7 

-



HET K-002372-22 
Terminal Sacrifice 
Female Rat 

!KIDNEY (NO. EXAMINED) 

Mesenchymal Tumor 

·-

Cast(s) 

Interstitial Fibrosis 

Interstitial Nephritis 

• 

Pelvic Dilatation, Unilateral 

Pelvic Mineralization 

Regenerative Tubular 

Epithelium -
Tubular Basophil~a 

Tubular Cell Hyperplasia, 

l'lul tifocal -
Tubular Concretion 

Tubular Mineralization 

Tubular Pigmen~ 

Tubular Vacuolization 

f----- ~----

-·---

--·-

-·--·-

-

-----

-·-··-

--

--

-·-··-

-----

• SUMMARY INCIDENCE TABLE 

GROUP GROUP GROUP 
1 2 3 

(10) (10) (10) 

3 1 

1 

5 4 1 

3 

7 6 3 

7 10 

1 8 

1 2 

8 3 2 

1 

I-2 
EPLI 

Experimental Pathology Laboratories, Inc. 

GROUP GROUP 
4 5 

(10) (10) 

1 

1 4 

5 3 

2 2 

9 10 

9 10 

1 

4 4 

1 

-
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GROUP NO. 

? 

3 

4 

,. 
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• 
SUBCHRONIC STUDY OF 2,4-D IN RATS 

NO. OF ANIMALS* 
MALE FEMALE DIETARY LEVEL 

MG/KG/DAY 

15 15 0 

15 15 15 

15 15 60 

15 15 100 

15 15 150 

*Histologic evaluation was performed on only 10 rats per sex at 
dose group. 

each 
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HET K-002372-22 
Terminal Sacrifice 

A Male Rat N 7 7 
Scheduled Sacrifices I 8 8 

M - -
A 4 4 
L 8 8 

8 8 
8 9 -

IKIDNEY 
-·-·-

Mesenchymal Tumor 

----

Cast(s) 1 1 
---

Interstitial Fibrosis 

Interstitial Nephritis 1 1 

Pelvic Dilatation, Unilateral 
---

Pelvic Mineralization 

Regenerative Tubular 
-

Epithelium z 1 
-·--·-

Tubular Basoph~lia 

Tubular Cell Hyp~rplasia, 

:11u1 tifocal 
-

Tubular Concretion 1 
-

Tubular Mineralization 

Tubular Pigment 

Tubular Vacuolization 
-

----

r--- ---·-

______ .,_ 

r-- --··-

__ .,_ 

--·-

-·-·-

EPLI 
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7 7 7 
8 8 8 
- - -
4 4 4 
8 8 8 
9 9 9 
0 1 z 

1 1 

1 

1 1 

1 1 2 

2 

Il-l 

GROUP 
1 

7 
8 

-
4 
8 
9 
3 

1 

1 

1 

2 

1 

7 
8 
-
4 
8 
9 
4 

1 

1 

1 

1 

1 

7 7 
8 8 

- -
4 4 
8 8 
9 9 
5 6 

1 

1 

1 1 

2 2 

1 

1 

I 
' 7 
' 

8 

-
4 

r 

r 

8 
9 
7 

1 

1 

1 

I 

-1-

- -
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l"1111n11111 2•s11Qht/•1Jd 3-.oderate 4-.;:,derately severe !i•severe/111gl! 
P•Pl"esent B•Ben1gn M•1111111gnont 
U"'1110r1bund sac./dtath 
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HET K-002372-22 
Terminal Sacrifice 
Male Rat A 7 7 N 
Scheduled Sacrifices I 8 8 

M - -
A 4 4 
l 9 9 

0 0 
3 4 

I{!DNEY 
·-

Mesenchymal Tumor 

----·-
Cast(s) 1 1 - --
Interstitial Fibrosis 

Interstitial Nephritis 1 1 

Pelvic Dilatation, Unilateral 

Pelvic Mineralization 

Regenerative Tubular 

Epithelium 1 1 

Tubular Basophilia 1 1 

Tubular Cell Hyperplasia, 

Multifocal 1 1 
--··-

Tubular Concretion 
-

Tubular Miner a liz a tion 1 

Tubular PigmenEc___ 

Tubular Vacuolization 1 ----

-·-··-

----

--

--···-

----·-

-

---

____ .,_ 

Experimental Pathology Laboratories, Inc. 

7 7 7 
8 8 8 
- - -
4 4 4 
9 9 9 
0 0 0 
5 6 7 

1 1 1 

1 

1 1 1 

1 1 1 

1 1 1 

1 2 1 

1 1 

II-2 

GROUP 
2 

7 
8 

-
4 
9 
0 
8 

1 

1 

1 

7 
8 

-
4 
9 
0 
9 

1 

1 

1 

1 

1 

7 
8 

-
4 
9 
1 
0 

1 

1 

1 

1 

1 

1 

i 
I 

! 

7 7 
8 8 I 
- - '; 

4 4 
9 9 
1 1 
1 2 

1 1 

1 1 

1 

1 1 

1 1 

1 

' 
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P•Present B-Ben1gn M-Ma11gnant 
u-.or1bund sac./death 
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HET K-002372-22 
Terminal Sacrifice 
Male Rat A 7 7 N 
Scheduled Sacrifices I 8 8 

M - -
A 4 4 
l 9 9 

1 1 
8 9 

~IDNEY 

Mesenchymal Tumor 
~---

-·---

Cast(s) 1 1 
-

Interstitial Fibrosis 

Interstitial Nephritis 1 1 

Pelvic Dilatation, Unilateral 

Pelvic Mineralization 

Regenerative Tubular 

Epithelium 2 1 
-

Tubular Basophilia 1 1 

Tubular Cell H~perplasia, 

Hultifocal 1 2 ---
Tubular Concretion 1 

Tubular Mineralization 

Tubular Pigment 

Tubular Vacuolization 1 -

--·-

---·-

--·-

-·---

-

----

EPLI 
Experimental Pathology Laboratories, Inc. 

7 7 7 
8 8 8 

- - -
4 4 4 
9 9 9 
2 2 2 
0 1 2 

1 1 

1 1 

1 1 

1 1 2 

1 1 

1 

II-3 

GROUP 
3 

7 
8 
-
4 
9 
2 
3 

1 

1 

2 

2 

7 7 
8 8 
- -
4 4 
9 9 
2 2 
4 5 

1 

1 

1 

1 2 

1 1 

1 2 

1 

1 

7 7 
8 8 
- -
4 4 
9 9 
2 2 
6 7 

-

1 1 
' 

1 

1 

1 1 

2 1 

2 1 

1 

Key : X•Not ReM.rkable N•No Sect1on I•lncOIIplete A•Autolys1s 
1111n11111 Z•sllght/•fld J-.ode-rata 4-.oderately severe 
P•Present S•Ben1gn M-Ma11gnent 
u'"180r1bund sac./death 

5•severe/h1gh 
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HET K-002.372-2.2. 
Terminal Sacrifice 
Male Rat A 7 7 

N 
Scheduled Sacrifices I 8 8 

M - -
A 4 4 
l 9 9 

3 3 
3 4 

~IDNEY -
Mesenchymal Tumor 

Cast(s) 

Interstitial Fibrosis 1 

Interstitial Nephritis 1 

Pelvic Dilatation, Unilateral 

Pelvic Mineralization 

Regenerative Tubular 

Epithelium 1 1 

Tubular Basophilia 2. 2. 

Tubular Cell Hyperplasia, 

Multifocal 2. 2. 

Tubular Concretion 1 

Tubular Mineralization 1 

Tubular Pigment 

Tubular Vacuolization 1 -

-

---·-

-

--

··-

-

--·-

-

Experimental PatholOIIY Laboratories, Inc. 

7 7 7 
8 8 8 
- - -
4 4 4 
9 9 9 
3 3 3 
5 6 7 

1 

1 2. 

2. 

1 

1 2. 2. 

2. 2 3 

II-4 

GROUP 
4 

7 
8 
-
4 
9 
3 
8 

1 

2. 

1 

2 

1 

7 7 
8 8 
- -
4 4 
9 9 
3 4 
9 0 

1 

1 

1 

1 1 

2 3 

1 

7 7 ,, 

8 8 I 

- -
4 4 I 

' 9 9 I 

4 4 
1 2. 

1 

1 

1 1 

2. 3 

1 

2. 

I 

Key : X•Not R~~Mrkable N•Mc• Sel:t1on l•Inc~lete A•Autolysh 
1•1n1'111 2•s11ght/M1ld J...,derate 4-.oderately severe ~)·severe/high 
P•Present S•Ben1gn H-Mal1gnant 
u...,r1bund sac.Jduath 
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HET K-002372-22 
Terminal Sacrifice 
Male Rat A 7 7 N 
Scheduled SacrifJ"ces I 8 8 

M - -
A 4 4 
l 9 9 

4 4 
8 9 

~IDNEY 

Mesenchymal Tumor 

Cast(s) 

Interstitial Fibrosis 1 1 

Interstitial Nephritis 1 

Pelvic Dila ta t.ion, Unilateral 

Pelvic Mineralization 

Regenerative Tubular 
' Epithelium 1 .. 

Tubular Basophilia 2 2 

Tubular Cell Hyperplasia, 

Multifocal 3 3 
-· 

Tubular Concretion 1 1 

Tubular Mineralization .. 
Tubular Pigment 

Tubular Vacuolization 2 

-··-··-

-·---

--·-

--··-

-·---

-

---

Experimental Pathology Laboratories, Inc. 

7 7 7 
8 8 8 

- - -
4 4 4 
9 9 9 
5 5 5 
0 1 2 

1 1 

1 1 1 

1 1 

1 2 1 

1 1 1 

2 2 3 

2 3 3 

1 1 1 

II-5 

GROUP 
5 

7 
8 
-
4 
9 
5 
3 

1 

1 

1 

2 

3 

1 

7 7 
8 8 
- -
4 4 
9 9 
5 5 
4 5 

1 

1 

2 2 

1 

3 3 

3 3 

1 l 

7 7 
8 8 
- -
4 4 
9 9 
5 5 
6 7 

2 2 

1 

2 

2 3 

1 

! 

Key : X•Not Re~~~rkable N•No Sect1on l•Inca.plete A•Autolys1s 
I•tnf•J Z•sJ1alrt/•ild J...,.rate 4-.oderateJy severe 5•severe/blgh 
P•Present 8•Ben1gn H-Maltgnant 
u...,rtbu.nd sac./death 
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3 

4 
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SUBCHRONIC STUDY OF 2,4-D IN RATS 

NO. OF ANIMALS* 
MALE FEMALE DIETARY LEVEL 

MG/KG/DAY 

15 15 0 

15 15 15 

15 15 60 

15 15 100 

15 15 150 

*Histologic evaluation was performed on only 10 rats per sex at each 
dose group, 
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HET K-002372-22 
Terminal Sacrifice 
Female Rat A 7 7 N 
Scheduled Sacrifices I 8 8 

M - -
A 4 4 
l 9 9 

6 6 
3 4 

!KIDNEY 

Mesenchymal Tumor .. 

·-·· 
Cast(s) l 

.. 

Interstitial Fibrosis 
-

Interstitial Nept:ritis l l 

Pelvic Dilatation, Unilateral 

Pelvic Mineralization 

Regenerative Tubular 
-

Epithelium l 

Tubular Basophilia 

Tubular Cell Hyperplasia, 

Multifocal 
--·-

Tubular Concretion ---
Tubular Mineralization 2 l 

Tubular Pigment, __ 

Tubular Vacuolization ---
--··-

__ ,_ 

---··-

-·--

---
- ..• 

- --

-

Experimental Pathology Laboratories, Inc. 

7 7 7 
8 8 8 
- - -
4 4 4 
9 9 9 
6 6 6 
5 6 7 

l l 

1 1 1 

II-6 

GROUP 
l 

7 
8 
-
4 
9 
6 
8 

l 

l 

l 

7 7 
8 8 
- -
4 4 
9 9 
6 7 
9 0 

l 

1 

l 

l l 

1 

l 

7 7 
8 8 
- -
4 4 
9 9 
7 7 
l 2 

l 

-
l 

i 

2 l 

i 

I 
! 

' 
I 

Key :X•Jrtot Re.arkable H•No >ect1on !•Incomplete A•Autolys1s 
1 .. 1n1Ml 2•sl1ght/•HJ J-.oder11te 4-.:lderately severe S•severe/hlgh 
P•Present 9-8tn1gn H-Malfgnant 
u•.,r1bund sac./t!Nth 
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HET K-002372-22 
Terminal Sacrifice 
Female Rat A 7 7 N 
Scheduled Sacrifices I 8 8 

M - -
A 4 4 
l 9 9 

7 7 
8 9 

!KIDNEY 

Mesenchymal Tumor 

Cast(s) 
-

Interstitial Fibrosia 

Interstitial Nephritis 

Pelvic Dilatation, Unilateral 

Pelvic Mineralization 

Regenerative Tubular 

Epithelium 1 1 
- -

Tubular Basophilia 1 

Tubular Cell Hyperplasia, 

Multifocal 
---

Tubular Concretion 

Tubular Mineralization 1 

Tubular Pigment 

Tubular Vacuolization 

-

-·--

---·-

--

-·-·--

-

Ezperlmental Pathology Laboratories, Inc. 

7 7 7 
8 8 8 
- - -
4 4 4 
9 9 9 
8 8 8 
0 1 2 

1 

1 1 

1 

II-7 

GROUP 
2 

7 
8 
-
4 
9 
8 
3 

1 

1 

1 

7 
8 
-
4 
9 
8 
4 

1 

1 

1 

1 

7 7 7 
8 8 8 
- - -
4 4 4 
9 9 9 
8 8 8 
5 6 7 

1 1 1 

1 1 

1 1 

1 

Key : X•Hot Rnarkeble N•No Sect1on I•Inca.plete A•Autolys1s 
1•1n1Ml 2•s11ght/•tld 3.oderete 4-.oderltflly severe 5•severe/h1gh 
P•Present B-Ben1gn I'Hts11gnant 
u-mr1bund sac../death 



• • HISTOPATHOLOGY INCIDENCE TABLE 

HET K-002372-22 
Terminal Sacrifice 
Female Rat A 7 7 N 
Scheduled Sacrifices I 8 8 

II - -
A 4 4 
l 9 9 

9 9 
3 4 

KIDNEY 

Mesenchymal Tumor 

Cast(s) -
Interstitial Fibrosis 

Interstitial Nephritis 1 

Pelvic Dilatation, Unilateral 

Pelvic Mineralization 

Regenerative Tubular 

Epithelium -
Tubular Basophilia 1 1 

Tubular Cell Hyp':rplasia, 

Multifocal 1 
-

Tubular Concretion 

Tubular Mineralization 

Tubular Pigment: 1 

Tubular Vacuolization 
~---

~-··· 

--

-
--

--·-

1---

-

-

Experimental PathoiOI!Y Laboratories, Inc. 

7 7 7 
8 8 8 

- - -
4 4 4 
9 9 9 
9 9 9 
5 6 7 

2 

1 

1 1 1 

1 1 

1 

II-8 

GROUP 
3 

7 
8 
-
4 
9 
9 
8 

1 

1 

1 

1 

1 

7 7 
8 8 
- -
4 5 
9 0 
9 0 
9 0 

1 

1 1 

1 2 

' 
' ,, 

' I 
i 

7 7 I 

8 8 
- -
5 5 
0 0 ' I 
0 0 I 

I 
1 2 

1 

1 

1 1 

1 1 

Key : X•Not Rlll!rkable N•No Section I·I~OIIpltte A•Autolys1s 
1••1n1.a1 2•s11ght/•1ltj 3-.oderate 4-.oderately severe 
P•Present B•Ben1gn 11-1'4111gnant 
u-.or1bund sac./death 

5•severe/h1gh 
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HET K-002372-22 
Terminal Sacrifice 
Female Rat A 7 N 
Scheduled Sacrifices I 8 

M -
A 5 
l 0 

0 
8 

KIDNEY 

Mesenchymal Tumor 

---
Cast(s) 

-

Interstitial Fibrosis 

Interstitial Nephritis 

Pelvic Oil a ta tion, Unilateral 

Pelvic Mineralization 

Regenerative Tubular ---
Epithelium 

Tubular Basophilia 1 

Tubular Cell Hyperplasia, 

Multifocal 1 

Tubular Concretion 

Tubular Mineralization 

Tubular Pigment 

Tubular Vacuolization 
-

~--· 

-·--

---
---·-

-----
-----
----

-

7 7 7 
8 8 8 
- - -
5 5 5 
0 0 0 
0 1 1 
9 0 1 

X 

1 

2 1 

1 1 

1 1 

1 1 

1 

II-9 

7 
8 
-
5 
0 
1 
2 

1 

GROUP 
4 

7 
8 
-
5 
0 
1 
3 

1 

1 

1 2 

7 
8 
-
5 
0 
1 
4 

1 

1 

1 

1 

7 7 7 
8 8 8 
- - -
5 5 5 
0 0 0 
1 1 1 
5 6 7 

1 

2 1 1 

1 1 1 

1 1 

1 
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P-Present 8-stnfgn H-Me11gnant 
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• • HISTOPATHOLOGY INCIDENCE TABLE 

HET K-002372-22 
Terminal Sacrifice 
Female Rat A 7 7 N 
Scheduled Sacrifices I 8 8 

M - -
A 5 5 
L 0 0 

2 2 
3 4 

KIDNEY 

Mesenchymal Tumor 

---

Cast(s) 
·-

Interstitial Fibrosis 

Interstitial Nephritis l 

Pelvic Dilatation, Unilateral 

Pelvic Mineralization l 

Regenerative Tubular 
·-

Epithelium 2 

Tubular Basophilia 2 l 

Tubular Cell Hyperplasia, 

Multifocal 1 1 

Tubular Concretion 

Tubular Mineralization 

Tubular Pigment 

Tubular Vacuolization 

--·-

---
-

- -

--··-

- -·-

Experimental Pathology Laboratories, Inc. 

7 7 7 
8 8 8 
- - -
5 5 5 
0 0 0 
2 2 2 
5 6 7 

p 

l 1 

l 1 

l 

2 l l 

2 2 2 

1 

II-10 

GROUP 
5 

7 
8 

-
5 
0 
2 
8 

l 

2 

1 

7 7 
8 8 
- -
5 5 
0 0 
2 3 
9 0 

2 l 

2 2 

1 

7 7 
8 8 
- -
5 5 
0 0 
3 3 
l 2 

l 

2 2 

1 2 

1 

1 

i 
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P•Present B-Ben1gn M-Hetltgnant 
u-.orfbund sac.Jdea·th 

5•severe/h1gh 
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